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Abstract: The chestnut tree has characterised the social history of the Italian hills and mountains.
However, in recent years, this resource has been abandoned because of the change in socio-economic
needs. The aim of this study is twofold: (i) To give an overview of this resource, assessing
the strengths-weaknesses-opportunities-threats of the chestnut tree through the use of the
SWOT methodology; (ii) to provide action strategies for resource valorisation, in accordance with
the SDGs set out in the UN 2030 Agenda, by using the TOWS methodology. Our results suggest
four strategies, specifically; ‘resource-based’, ‘network-based’, ‘policy-based’ and ‘market-based’,
capable of valorising the resource from environmental, economic and societal points of view.
The active management of chestnut forests, together with the development of a value chain
can guarantee sustainable production, technological and process innovation and could empower
companies to face global markets in a more competitive way and lead to the creation of high
value-added products, generating a strong economic and social engine for the revival of the sector.
Moreover, the commitment of the private sector to the reorganisation of the supply chain must
also be accompanied by coherent public policy action. This is essential for the adoption of plans
and programmes consistent with sustainable development objectives, ensuring their prioritisation
and implementation.
Keywords: chestnut; public policy; valorisation; SDGs; SWOT; TOWS
1. Introduction
The long-established and widespread problem of deforestation on a global scale eclipses the
little-known negative impact of poor forest management, even in some of the world’s most developed
temperate areas. In fact, in relation to their potential, 21% of the world’s forests are currently
either not managed or are underexploited [1]. The reasons are mainly linked to economic aspects,
given that frequently the high costs of forest management, the lack of connections between inland
and mountainous areas to economic centres, the post-recession collapse of the lumber market for the
construction sector [2] and the lack of public funding do not guarantee satisfactory economic returns
for businesses and forestry enterprises [3].
In addition to economic reasons, it should be remembered that forest management is also
intrinsically linked to other key sustainability issues, such as social and environmental aspects. In some
fragile areas, such as mountain areas, the lack of active forest management can undermine the stability
of wooded slopes, causing problems of hydrogeological instability and threatening the liveability
of populated areas [4]. In particular, the management of forests in mountain areas has decreased in
recent years, due to the difficult orographic conditions, the inadequate road networks, the high cost
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of labour and the development of urban industrialisation, making forestry activities economically
unattractive [5]. These phenomena have also been accompanied by a social transformation and,
with the tertiarisation of the economy, the lumberjack has become an employment with a low social
profile [6]. Forestry companies, thus have to cope, not only with the changing needs of the timber
industry and the interests of forest owners, but also with an increasingly hostile public opinion towards
them [7].
The European mountains have an extension of almost 1.9 million km2 and about 19% of the
population lives in a mountain context [8]. An emblematic case in Europe is the sweet chestnut tree
(Castanea sativa Mill.), a species covering over 2.5 million hectares, approximately 89% of which is
concentrated in the mountainous areas of a handful of countries (France, Italy, Spain, Portugal and
Switzerland) [9]. In Italy this species is widespread throughout the Alps and the Apennines, occupying
almost 800,000 hectares, specifically in the submontane areas (500–1000 m above sea level) [10,11].
The surface of chestnut trees at national level is almost all characterised by coppice forests, only a small
part, about 66,000 hectares, is made up of high forest stands.
The chestnut tree has significantly characterised the development of Italian mountainous areas,
creating the so-called ‘civilisation of the chestnut tree’ [12,13], which arose a few centuries after the
introduction of the species (in the first century CE) by the Romans, and experienced a period of
abandonment after World War II, due to changing social needs [14]. It corresponded to the massive use
of the chestnut tree for multiple purposes, including human and domestic animal nutrition, giving rise
to entire civilizations around this resource.
In the past, the elasticity of the species and its capability to provide several products (fruit, timber
and fire wood) triggered its diffusion in many mountainous areas, contributing, in addition, to the
provision of several environmental services still relevant today, such as water regulation, protection of
the territory, landscaping, recreational activities, among others [10].
Given the abandonment over the last 70 years, today the Italian chestnut forests are old coppices
with a mostly monospecific and monoplane structure. Of these woods, 36% have aged beyond the
normal cultivation cycle or have been abandoned and are frequently affected by pests or diseases [10].
Another cause of the poor management of this widespread resource, which contains a large
amount of standing timber, is the ownership regime and the consequent fragmentation and dispersion
of land units [15]. In fact, approximately 70% of chestnut wooded zones belong to private individuals
who have not carried out any form of forest management since the Second World War. The remainder
are publicly owned, with larger dimensions but generally with lower quality woods [16].
Another aspect concerns orography. In fact, the difficult practicability, the frequently steep
slopes and the rugged terrain, constitute a significant obstacle to the management of these mountain
forests [17]. This context is worsened by the lack of infrastructure, since more than three-quarters of
the chestnut stands have an insufficient network of roads and forest tracks. As a result, the costs of
forestry management increase, and income from forests is reduced, often with negative stumpage
values [18].
The combination of all these unfavourable conditions determines that only 3% of the available
sweet chestnut resources are harvested, making Italy one of the lowest-ranking European countries in
terms of the ratio between timber felling and regeneration [19,20].
From a political point of view, at European level, there is no common direction for promoting
forest management, although a European framework for forestry actions (COM 659 of 2013) exists,
ensuring that European forests are managed in a sustainable way. Additionally, other EU initiatives
influence forests, such as the CAP (community agricultural policy) and the ERDF (European Regional
Development Fund). However, forest legislation varies from country to country within Europe.
In Italy, forest management is regulated at a regional level, but the legal matter of forests is
intricate, since no single national institution coordinates the sectorial policies. In addition, national
and regional competences overlap in many areas. For instance, although the national ‘Ministry of
Agriculture, Food and Forestry Policies’ retains competence on patrimonial aspects and guidance and
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coordination on ordinary management, the “Ministry of the Environment and Protection of Land
and Sea” deals with naturalistic constraints, and in addition, the ‘Ministry for Cultural Heritage and
Activities and Tourism’ is responsible for the landscape [21]. Moreover, although a recent national
framework law on ‘forests and forest supply chains’ (Decree Law No. 34 of 18th April 2018) has been
set out, the primary competence, as dictated by the Italian Constitution, lies with the autonomous
regions and provinces, leaving them the power to decide whether to adopt the national law or their
own regional law [22,23] and contributes to create an even more complex framework of competences
in the context of forest management.
Nevertheless, forests are a significant part of the environment, the protection of which is exclusive
competence of the state. So, although environmental legislation is equally valid throughout the
country, following the transposition of European directives, this often comes into conflict with regional
forestry legislation.
Lastly, the ‘Ministry of Labour and Social Policies’ is in charge of social matters and its main actions
are aimed at labour policy and protection, increase in employment and adequacy of the social security
system, according to national legislation. In this framework, all forms of social policy and resource
use must be developed in accordance with the Sustainable Development Goals (SDGs), which are the
17 goals included in the United Nation’s 2030 Agenda, aiming to address current global challenges,
such as poverty, inequality, climate change and environmental degradation and which are therefore
essential for the development of any future actions [24].
In this context, the present paper aims: (i) To give an overview of the sweet chestnut tree
resource, assessing the strengths-weaknesses-opportunities-threats, by means of the use of the
SWOT methodology; (ii) to provide action strategies for resource valorisation in accordance with the
SDGs of the UN 2030 Agenda, by using the TOWS methodology (Threats, Opportunities, Weaknesses,
Strengths) [25].
This article is divided as follows: this introductory Section 1, describes and frames, at different
spatial scales, the chestnut tree and the forest and environmental policies involved. Section 2 presents the
different strategic planning tools used to assess the chestnut tree, i.e., SWOT and TOWS analyses. Finally,
Sections 3 and 4 reports the results obtained by the instruments and discuss the practical problems,
challenges and opportunities for the valorisation of the chestnut tree in decision-making processes.
2. Materials and Methods
2.1. SWOT Analysis
Our reflection on the strategic development of the chestnut tree resource begins by using the
consolidated SWOT methodology, similar to numerous works in literature [26–30]. As is common
knowledge, SWOT analysis is a tool developed to support decision-making processes [31], while analysing
the resource’s internal strengths and weaknesses and the opportunities and threats from the external
environment [32].
In the context of this study, the SWOT analysis was driven by the three components of sustainability,
considering the environmental, societal and economic impacts related to the use and management of
the chestnut tree resource, also highlighting their interrelationships. Subsequently, the results were
collected in a matrix and graphically represented using Venn diagrams (Figure 1).
Each diagram represents one component of the SWOT matrix, and is composed of three sets, one for
each sustainability component. The impacts have been studied both individually (‘ONLY Environmental
Impacts’; ‘ONLY Economic Impacts’; ‘ONLY Social Impacts’), in pairs (‘Environmental Impacts’ AND
‘Economic Impacts’; ‘Environmental Impacts’ AND ‘Social Impacts’; ‘Economic Impacts’ AND ‘Social
Impacts’) and grouped together (‘Environmental Impacts’ AND ‘Economic Impacts’ AND ‘Social
Impacts’).
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that represent an obstacle to the enhancement and creation of a value chain of the species. Among the
external factors, opportunities represent potential benefits, while threats correspond to potential
obstacles and problems that may or could in the future prevent the valorisation of the resource.
3.1.1. Internal Factors
Strengths
In line with Mariotti et al. [14], the strengths of the chestnut tree resource are linked to its optimal
availability. In fact, this species represents 8% of the national wooded area; other positive points
are the strong production potential (average production of chestnut forests managed by coppice
is from 6 to 12 m3·ha−1·year−1) [17], the high reproduction ability, a condition that remains high
over time, thus not affected by the age of chestnut stands, and finally the versatility of chestnut tree
uses. Its wood is appreciated by the market [15], given its high natural durability (class 2, EN 350),
which makes it suitable for the majority of uses without having to resort to treatments; the timber
also has good mechanical resistance and good static and dimensional efficiency and possesses an
aesthetically pleasing grain for the production of rustic objects and furniture. Moreover, at national
level, there is a consolidated tradition of the use of chestnut products by the timber sector companies,
as also stated by Pezzi et al. [38].
Furthermore, the civil society has good knowledge of the uses and capabilities of the sweet
chestnut tree [10]. In fact it is able to provide timber for structural uses (poles, staves, roundwood),
firewood, chemical products (tannin), an edible seasonal fruit and several ecosystem services, such the
protection against natural hazards, water regulation, cultural services as for instance recreational and
educational activities, given the good presence of secular trees and the storage of CO2 (Figure 2).
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Weaknesses
The chestnut tree resource, as also supported by the study of Giannini et al. [17], mainly suffers
because of the mountain context in which it is located, with all the resulting infrastructural deficiencies
and objective difficulties. Moreover, since the post-war period, as stated in the ‘National Report on the
State of Forests and the Forestry Sector’ [39], due to the depopulation of mountainous areas and the
lack of economic incentives, there has been an abandonment of management, and only 18% of the
national forest area has a management plan in force. In addition to these aspects, there is strong land
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fragmentation, with more than 70% of chestnut forests falling into private, small-scale ownership, and
a limited associationism of the owners themselves, making it difficult to achieve scale economies.
Another weakness is the scarce information on resources and enterprises, as also stated by
Gasparini and Tabacchi [40], with partial and outdated information making it difficult to plan
appropriate policy actions in a context of limited resources. Since 2017, the activities related to the
survey phase to determine and update the characteristics of forest areas have started, but data are not
yet available [41].
Among the intrinsic weaknesses, the propensity of wood defects is also reported, such as ring
shake and susceptibility to pathogens and phytophagous, such as chestnut gall wasp and ink disease.
These defects, whose impact, as confirmed by Battisti et al. [42], depends particularly on the chestnut
cultivar considered, the territorial context and the life cycle in which the plant is located, lead
to a reduction of the most valuable assortments, often contribute to modest economic results of
silvicultural management, with negative consequences for the related business value chain. In fact,
forestry enterprises exploiting this resource often present a lower technological level and an aversion
to innovation, being linked to traditional uses which are unable to generate the added value needed to
address innovative investments, as evidenced by Pierrettori and Venzi [43].
Finally, as reported by Pettenella and Secco [44] there is a general lack of societal recognition and
a lack of knowledge of the ecosystem services provided, which do not allow the concrete emergence of
a market linked to them, which could motivate and justify the active management (Figure 3).
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3.1.2. External Factors
Opportunities
The opportunities to increase the value of this resource are numerous and potentially able
to overcome some of the difficulties described. The first opportunity involves the possibility to
create commercial networks, forms of associations between owners or managers and local supply
of timber, as Focacci et al. [45] and Cafaggi [45,46] argue, which could resolve the limitations linked
to land fragmentation, weak and unbundled supply of chestnut, also ensuring the diversification of
chestnut products.
Resources 2020, 9, 60 7 of 15
Such tools, owing to the consolidated know-how of the resource by primary and secondary
processing enterprises, could encourage the creation of local and regional supply chains of
quality products.
As argued by Di Salvatore and Corona [47], this value chain could also encourage the return of
agricultural and forestry entrepreneurs to mountainous areas, in consideration of the generational
changes observed in recent years in these sectors, with positive spillover on the development and the
recovery of abandoned or underpopulated areas.
In line with the research by the Institute for Wood Plants and Environment (IPLA), the University
of Turin (UNITO) and the National Union of Mountain Municipalities, Communities and Authorities
(UNCEM) [48], the creation of more structured supply-side markets could be supported by a quality
brand, attesting that silvicultural treatments comply with sustainable management standards (according
to forest certification schemes), associated with supply chain certification processes, such as Forest
Stewardship Council (FSC) and Programme for Endorsement of Forest Certification schemes (PEFC),
which could increase regional or national identity. The opportunities related to forest certification
are multiple and linked to the three pillars of sustainability. These range from the maintenance and
development of forest resources with a focus on the healthiness of ecosystems, to the promotion of the
productive functions of forests as well as the ecosystem services and promoting public participation
and inclusion.
A further aspect to encourage the management of the resource, by owners or managers, is related
to the payment for ecosystem services (PES), as confirmed by Pettenella and Secco [49]. PES are
contractual forms, on a voluntary basis, regulated by an economic transaction, in which there are at
least two parties, such as the landowner who is committed to providing an ecosystem service, and the
beneficiaries of said service, such as tourists or citizens in general [50]. The PES, in addition to the
socio-economic aspect, is a win-win approach to environmental sustainability, since an active and
profitable management would provide, at the same time, a greater measure of environmental services,
as for instance, stability (in terms of resistance and resilience), landscape preservation and increase
in biodiversity.
Several studies have been carried out in order to implement such payments in the processes of
valorisation of ecosystem services, such as those related to water-related forest services, tourism-related
environmental services and the willingness to pay for services produced by regional mountain
forests [3,51–53]. However, from the analyses of these studies some common elements emerge, such as
the scarcity of data on values at regional scale for Alpine areas, the forest services that have different
drivers, dimensions and maturity levels and the civil society that does not yet know the multiple
services that an ecosystem is able to provide. There is therefore a need for greater promotion of
political activities by public institutions in order to increase the general awareness of forest-related
ecosystem services.
Finally, research projects such as those already active nationwide (Table 1), together with targeted
public information campaigns and training courses for forest workers and entrepreneurs could further
enhance the value of the chestnut tree resource, as asserted by Blanc et al. (Figure 4) [54].
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parasitica (Murril) Barr.) and the chestnut gall wasp (Dryocosmus kuriphilus Yasumatsu), have led to a
sharp decline of the offer and runs the risk of continuing, as observed by different authors [55–57],
resulting in the abandonment of chestnut-growing areas, forest aging and subsequent damage to the
hydrogeological stability of the slopes [58].
International competition for the production and processing of timber, the strong import of wood
and semi-finished products, in addition to the economic crisis in some production sectors, such as
construction, have also contributed and still contribute to the decline of the resource.
Some societal aspects are also an obstacle to the development of the chestnut tree. These are,
for example, the loss of know-how on woodworking, following the closure of numerous companies or
the aforesaid lack of innovation, linked both to the low presence of young entrepreneurs and to the
low investment for innovation in this sector, as confirmed by Pierrettori and Venzi [43].
Finally, further threats relate to the insufficient recognition of forest services and the lack of
self-supporting capacity of supply chains, unless with public funding, often lacking in this area
(Figure 5).
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The S OT analysis has ade it possible to define different strategies for the valorisation of the
chestnut resource in Italy (Table 2). For each of these strategies, different targets have been identified in
a structured way, as defined by the UN 2030 Agenda, in the SDGs [24].
Table 2. TOWS matrix.
SDG Target Strengths (S) SDG Target Weakn ses (W)
Opportunities (O) 8.4, 11.b, 12.2, 15.2,
15.4, 15.b
1. Resource-based 8.3, 8.10, 11.a,12.8,
13.2, 13.3
3. Network-based
S3, S7, O3, O8, O9,
O10, O13
1, 2, W4, W5,
O3, O8, 9, O13,
O14, O15
Threats (T) 8.3, 11.b, 13.1, 13.3,
15.9, 15.a
2. Policy-based 11.c, 12.2, 15.a, 15.b 4. Market-based
S3, S7, S8, T1, T4,
T5, T6 W3, T3, T4, T7, T8
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Briefly, targets 8.3, 8.4, 8.10, are related to the promotion of inclusive and sustainable economic
growth, through oriented policies that encourage the formalisation and growth of small and medium
enterprises, including access to financial service; targets 11.a, 11.b, 11.c, support links between urban,
and rural areas by adopting and implementing integrated policies and plans related to social inclusion,
resource efficiency, mitigation and adaptation to climate change; targets 12.2, 12.8, ensure sustainable
production and consumption patterns, the sustainable management and efficient use of natural
resources; targets 13.1, 13.2, 13.3, take actions to combat climate change and its impacts, strengthening
resilience and adaptive capacity of forests to climate hazards and natural disasters; targets 15.2, 15.4,
15.9, 15.a, 15.b, promote the implementation of sustainable management of forests and ensure the
conservation of mountain ecosystems, in order to enhance their capacity to provide benefits essential
for sustainable development [59].
3.2.1. S-O Strategies
The ‘resource-based’ strategy aims to enhance an optimal availability of chestnut trees on the
national territory through local and regional land associations, useful to promote the active management
of the resource and the development of the supply chain.
This strategy, therefore, takes into account the management aspects according to the SDG targets,
in order to ensure conservation, sustainable management and efficient use of the resource, enhancing
not only the wood products but also the ecosystem services provided by the forest.
3.2.2. S-T Strategies
The ‘policy-based’ strategy brings into play, as strong points, the high level of knowledge and
the consolidated tradition in the use of the resource, as possible tools to mitigate the effects of climate
change on forest resources.
The instrument to achieve the desired results is the adoption of national and local policies and
programmes, aimed at increasing the capacity of chestnut forests to withstand biotic and abiotic
adversities to aid in the prevention of natural risks. As proposed by the SDG targets, the realisation
of these assumptions also passes through awareness raising and information activities towards the
various stakeholders involved in decision-making processes and civil society, as well as in the training
of operators in the sector.
3.2.3. W-O Strategies
The ‘network-based’ strategy aims to overcome weaknesses such as land pulverisation,
poor forest management planning and the widespread technological deficit of forest enterprises.
The opportunities for the valorisation lie in several suggestions: (i) The creation of business
networks or other types of cooperation between stakeholders, such as the establishment of local
chestnut wood supply gatherers. These operators could organise wood supply basins, ensuring
appropriate volumes of raw material for the processing industry; (ii) the development of supply chains
from local to regional scale; (iii) the establishment of a quality brand, useful to certify quality, origin and
sustainability of the resource.
In line with the SDG targets, public policies can achieve their objectives through the adoption of
instruments capable of stimulating entrepreneurship, creativity and innovation, as well as through
easily accessible forms of financing for operators.
3.2.4. W-T Strategies
The ‘market-based’ strategy aims to address known resource-related weaknesses, such as wood
defects, and threats, such as the lack of innovation of companies operating along the supply chain,
in addition to strong foreign competition.
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In accordance with Paletto et al. [60], in order to achieve these prerequisites, it is necessary to
create a niche market and introduce advanced technological innovation for primary and secondary
processing enterprises that trade the chestnut tree.
Moreover, as defined by the SDG targets, overcoming the limits to the growth of the sector lies in
the promotion of entrepreneurial skills. In particular, as stated by Pezzi [38], there is strong know-how
in the creation of unique products with high added value, such as those intended for design, or the use
of local raw materials for the construction of sustainable buildings.
In view of the implementation of the forthcoming Rural Development Programme, which has a
duration of 7 years, the strategy defined as ‘resource-based’ can be applied in the immediate future,
since it only concerns the management aspect. The remaining ‘policy-based’, ‘network-based’ and
‘market-based’ strategies require a longer period for accomplishment, during the phase of the emergence
of local and regional associations, in addition to the implementation of plans and programmes.
Finally, in line with several studies concerning the Italian forestry sector [23,61–63], the strategies
we defined highlighted the need for forest planning at different levels (e.g., local, regional and national),
with the aim of enhancing all forest functions, with a view to sustainability.
Another point in common with the studies mentioned above concerns the consideration that
political commitments alone are ineffective in achieving and implementing innovative governance
aimed at improving collaboration between the various figures in the forestry sector. The same can be
said for the implementation and support of associations and networks of companies [33]. From our
point of view, all these aspects are particularly important and essential for sustainable development
and the enhancement of the chestnut resource.
4. Conclusions
Today’s environmental, social and economic threats, such as disease, the abandonment of mountain
areas and the loss of craftsmanship roles, in addition to strong international competition and falling
demand in the timber sector, have led to the progressive decline of the chestnut tree resource.
These phenomena have left large areas abandoned, generating consequent hydrogeological and
slope instability.
In this context, the objective of this study was to identify the strengths and opportunities for
growth and development of the chestnut wood resource, also taking into account the obstacles posed
by the weaknesses and threats, to develop strategies aimed at its enhancement.
The results of our study suggest several strategies capable of combining, in compliance with
the UN 2030 Agenda SDGs, different aspects of sustainability. From an environmental point of view,
the active management of chestnut forests and the development of a value chain can guarantee
sustainable production and resource management processes. From an economic point of view, the
technological and process innovation of resource transformation companies could enable them to face
global markets in a more competitive way. In addition, the creation of associations, local timber supply
gatherers and the development of quality, albeit small-scale, craft activities for the creation of high
value-added products could together generate a strong economic and social engine for the revival of
the sector.
The commitment of the private sector to the reorganisation of the supply chain, as demonstrated
in numerous studies, must also be accompanied by coherent public policy action. This is essential for
the adoption of plans, programmes and actions consistent with SDGs, ensuring their prioritisation and
implementation. In fact, without the involvement of all actors and the involvement of civil society,
these good intentions, even with adequate forms of financing, would remain pledges.
It is important, in this respect, to focus on medium and long-term policy actions. Owing to the
strong links of the chestnut tree with the often mountainous and disadvantaged territory, and owing to
the great potential of its production, which can generate articulated and sustainable supply chains,
the policies for the enhancement of the chestnut tree take on a value that goes beyond national
borders. They can be part of a modern vision of the solidarity economy, understood as an economy of
Resources 2020, 9, 60 12 of 15
networks and relations between operators in disadvantaged territories. The success of the chestnut tree
cultivation recovery and the valorisation of its supply chains must be based on political actions for the
sharing of knowledge and traditions in a modern key, seeking on the one hand a greater efficiency of
production processes and markets, and on the other hand, the involvement of the economic operators
of the territory, through targeted and bottom-up policies, typical of the rural development approach.
The creation of networks, which integrate different sectors and heterogeneous territorial realities,
allows the creation of new benefits, based on the richness inherent in local specificities and diversity,
where greater diversity means greater strength of the network itself, of its texture, of the quality of the
links between the components. All these establish virtuous processes of structural consolidation.
For these reasons, our goal for the future will be to analyse in detail the role of the stakeholders
involved in the political process and in the chestnut tree supply chain, examining in greater depth the
results of this study and providing evaluation guidelines to support decision-making and strategic
processes on the chestnut resource.
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